HED SECTION 18 ANALYSIS SUMMARY
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TO: Rebecca Cool, PM 41
Registration Support and Emergency Response Branch
Registration Division (H7505C)

ACTION: 530 Section 18-QUR/PUB/HLTH OC F/F

Chemicals: malathion and diazinon
Requesting Agency: USDA _(APHIS)

Crop(s): o i S ara e ee .
A chme 0 a f ifi
Maximum residue level: 8.0 a
vegetables; tolerance levels of
diazinon in nuts and fruit
HED Project Nos.: 1-0634, 1-0634A Caswell Nos.: 535, 342

1-0635, 1-0635A
1-0636, 1-0636A

ID No.: 91DA0002 .
Date in: 2/14/91
Due date: 3/14/91
Completion date: 6/10/91

CBRS Reviewer: F. Toghrol

OREB Reviewer: C. Lunchick

TB-1 Reviewer: W. Greer

Chemical Manager: F. Chow

HED Concurrence: R. Engler (SACB) ’
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C. Trichilo (OREB)
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Malathion

Analysis for U.S. population (48 states)

Current TMRC based on existing tolerances: 0.099939 mg/kg/day

New TMRC (which includes new and pending

Current ARC based on anticipated residue

tolerances): 0.099939 mg/kg/day
: (500% RfD)

and crop treatment data 0.024216 mg/kg/day
(121% RfD)

Comments

1.

No residue data were submitted, and no specific commodities
were listed in the petition. For the purpose of this
Section 18 petition only, CBRS considers that residues of
malathion in or on host crops will not exceed 8.0 ppm, which
is the tolerance established for most fruit and vegetables.
CBRS expects that residues of malathion are not likely to be
found in livestock commodities as a result of this use.!

The EPA RfD is 0.02 mg/kg/day. The incremental risk from
consumption of treated crops is expected to be negligible.
However, the most current DRES analysis shows that dietary
exposure is already over 100% of the RfD: Based on TMRC
data, the exposure is approximately 500% of the RfD, and
based on ARC data, the exposure is approximately 120% of the
RED. :

The non-dietary risk to the general population cannot be
adequately assessed because of data gaps in toxicology and
in bystander exposure.

Malathion has been classified in Group D with respect to
carcinogenicity. Studies in the rat and mouse are required
for the reregistration of malathion.

HED has concerns for potential damage to the eye from
exposure to organophosphates, including malathion. Data to
address ocular effects are being required for the
reregistration of malathion.

OREB expects the exposure to individuals from the use of
malathion to be low (and the incremental exposure to be
small). However, the proposed aerial application of
malathion would greatly increase the number of individuals
exposed.?

The California Department of Health Services (CDHS)'has
concluded that the evaluation of the use of malathion over a
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large human population (as in urban areas) would require a
more extensive data base than that which is currently
available, given the need to suitably evaluate the exposure
and to assure the protection of the general population.
Addltionally, CDHS recommended that aerial application of
malathion in urban areas be reconsidered in light of the
results of its health risk assessment.’*

Diazinon

Analysis for U.S. population (48 states)

Current TMRC based on existing tolerances: 0.007474 mg/kg/day

New TMRC (which includes new and pending

tolerances): ?égg;§4gfgg/kg/day

Current ARC based on anticipated residue

from treatment of 10% of the crops:’ 0.000763 mg/kg/day
. (848% RfD)

Comments

l.

No residue data were submitted, and no specific commodities
were listed in the petition. For the purpose of this
Section 18 petition only, CBRS considers that residues of
diazinon will not exceed the tolerances established for nuts
and fruit. CBRS expects that secondary residues of diazinon
are not likely to be found in livestock commodities as a
result of this use.!

The OPP RfD is 0.00009 mg/kg/day. The incremental risk from
consumption of treated crops is expected to be negligible.
However, the most current DRES analysis shows that dietary
exposure is already over 100% of the RfD: Based on TMRC
data, the exposure is approximately 8000% of the RfD, and
based on ARC data,’ the exposure is approximately 800% of
the RED.

The incremental non-dietary risk to the general population
is expected to be negligible. OREB expects the exposure to
individuals from the use of diazinon to be low because the
application of diazinon is by soil drenching techniques.?

The tox1cology data base is. adequate to support only mlnor
new uses.® The proposed use is not expected to
significantly increase the dietary or non-dietary exposure
of the general population.
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ATTACHMENTS:

A. Map of USDA quarantine areas ,

B. DRES analysis results for malathion (9 April 1991) and
diazinon (21 September 1989)

cC. CBRS memo (15 March 1991)

D. OREB memo (28 February 1991)

E. TB-1 memos (6 May 1991 and 12 June 1991)
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1. F. Toghrol (15 March 1991). 91-DA-02. Section 18 Specific
Quarantine Exemption for the Use of Diazinon and Malathion to
Eradicate Mediterranean Fruit Fly in Florida. (No MRID #, DEB
#7655). Memorandum to R. Cool/S. Stanton, PM 41 and TB/HED.

2. C. Lunchick (28 February 1991). Qualitative assessment of the
incremental exposure to humans resulting from the proposed uses
of malathion and diazinon under the APHIS Section 18 for fruit
fly eradication (HED Project Nos. 1-0635.and 1-06355A).
Memorandum to S. Stanton, PM 41. .

3. W. Greear (6 June 1991). 91-DA-0002 -- Section 18 quarantine
exemption for the use of malathion to eradicate exotic fruit
flies "primarily" in Florida. Memorandum to F. Chow.

4. P. Fenner-Crisp (24 April 1991). Review of the health risk
assessment of aerial application of malathion-bait submitted by
California Department of Health Services. Memorandum to A.
Lindsay.

5. Crop treatment data was not available. The DRES analysis was
based on the assumption that 10% of all crops were treated with
diazinon.

6. W. Greear (12 June 1991). 91-DA-0002 =-- Section 18’quarantiné
exemption for the use of diazinon to eradicate exotic fruit flies
"primarily" in Florida. Memorandum to F. Chow.
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QOFFICE OF
PESTICIDES AND TOXIC
M AR ' 5 '%' SUBSTANCES
MEMORANDUM

SUBJECT: 91-DA-02. Section 18 Specific Quarantine Exemption
for the Use of Diazinon and Malathion to eradicate
Mediterranean Fruit Fly in Florida.

(No MRID #, DEB # 7655). \
)L Ad

From: Freshteh Toghrol Ph.D., Chemist j=- "?;’#/lﬁ{J

Special Review Section II

Chemistry Branch II Reregistration Support

Health Effects Division (H7509C)

’ xﬁ“b~{
THRU$ Francis B. Suhre, Section Head )ZZ*“1”‘6 "

Special Review Section II
Chemistry Branch II Reregistration Support
Health Effects Division (H7509C)

To: R. Cool/S. Stanton, PM Team 41
) Emergency Response Section
Registration Support Branch

Registration Division (H7505C)

and
Toxicology Branch
Health Effects Division (H7509C)

The U.S.Department of Agriculture, Animal and Plant Health
Inspection Service (APHIS) in cooperation with the State of
Florida requests a Section 18 specific quarantine exemption for
the use of diazinon (soil drenches) and malathion (bait spray) in
urban and/or host crop areas to eradicate fruit flies.

Malathion is a non-systemic insecticide and acaricide of low
mammalian toxicity. Diazinon is a non-systemic insecticide.

Similar Section 18 Quarantine Exemptions for the use of
malathion to eradicate fruit fly on numerous raw agricultural
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)0




2

commodities were reviewed by CBRS in 1987 (87-CA-02, M. Metzger,
memo dated 10/30/86), and 1990 (89-CA-26, S. Hummel, memo dated
1/3/90).

Several Section 18 and a Section 24(C) have been issued for
the use of diazinon as a soil treatment beneath fruits,and nut
trees, grapes, vegetables, and caneberry plantings (80-DA-10, 80-
DA-11, R. J. Hummel, 7/17/81, CA-830056, R. Loranger, 10/15/83,
89-CA-28, F. Toghrol, memo dated 9/6/89).

Tolerances

Tolerances are established (40 CFR 180.111) for residues of
malathion (0,0-dimethyl phosphorodithioate of diethyl
mercaptosuccinate) in or on numerous (120 rac) commodities
ranging from 0.1 ppm to 135 ppm. Most tolerances on fruit and
vegetables are set at 8.0 ppm. .

Tolerances are established (CFR 40 180.153) for diazinon
(0,0)~diethyl O-[6~-methyl-2(1l-methylethyl)4-pyrimidinyl]
phosphorothiocate) in or on numerous (100 rac) commodities ranging
from 0.1 to 60 ppm. Most established tolerances for nuts and
fruits are set at 0.5 and 0.75 ppm respectively.

Registration Standard:

The Residue Chemistry Chapter of the Malathion Registration
Standard was issued 4/7/87.- The Guidance Documents for Diazinon
Registration Standard was completed on 2/88.

The Residue Chemistry Chapter of the Diazinon Registration
Standard was issued on 8/8/86, the Guidance Documents for the
Reregistration of Pesticide Products Containing Diazinon as the
Active Ingredient was issued on December 1988.

Proposed Use

This Section 18 quarantine exemption calls for multiple
application of malathion bait at the rate of 2.4 oz malathion/a,
which is mixed with 9.6 fl. oz. of protein bait hydrolase.
Application are repeated at 5 to 21 days intervals. Ground
equipment will be used to spray the bait to host crops. An
estimated 865 lbs of malathion may be used in 9 square-mlles of
host crops in Florida

"
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This Section 18 quarantine exemptlon calls for application of
diazinon at the rate of 1.8 oz ai /1,000 ft? (4.79 1lbs ,
ai/A/application) of soil surface beneath host trees where flies
are found. Diazinon may be applied in sufficient water to wet

the top inch of soil or watered in following a granular
application. Applied as needed.

Resi
Malathion

The proposed Section 18 calls for application of malathion
bait at 2.4 oz ai/A. Application are to be repeated at 5 to 21
day intervals as needed.

No residue data for malathion were submitted with this
Section 18 request. No specific commodities are listed in this
request. However, for the purpose of this Section 18 only, we
consider that the residues of malathion in or on host crops will
not exceed 8.0 ppm, which is the established tolerance for
malathion in most fruits and vegetable. A similar conclusion was
reached in connection with 89-CA-26, a Section 18 request for the

use of malathion bait at 2.8 0z ai/A in CA (S. Hummel, memo dated

1/30/90).

Diazinon

The proposed Sectlcn 18 calls for application of diazinon at
1.8 oz of ai/1000 ££2 (equivalent to 4.79 lbs ai/A/application)
of soil surface beneath host trees.

No residue data for this proposed use (multiple and high
concentration applications on soil) were submitted.

Most of the available diazinon residue data reflect foliar
applications, e.g.: 1-8 treatments, at 0.5-1 1lb ai/100 gal
water/A, on nuts and fruits (with PHI of 10-21 day), 1-2
treatments at 1.0 1lb ai/A on berries, and several treatments at
0.6 1b ai/A on grapes.

Residue data reflecting the application of diazinon 14G to
the soil beneath fruit trees were previously reviewed in
connection with 84-CA-36. These data reflect three applications
(10 day interval) of diazinon at 5.6 1lbs ai/A in late summer and
3 additional applications (10 day interval) the following spring.
Granules were applied with ground equipment, then thoroughly
watered. These data indicate that residues of diazinon is ND

to 0.01 ppm, at PHIs ranging from 28 and 78 days (see 84-Ca-36,
M. L. Loftus, memo dated 10/3/84).
Based on these data RCB concluded that the residues of
diazinon in or on nuts and fruits will not exceed the established

/Z-
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tolerances (see 84-CA-36, M. L. Loftus memo, dated 10/3/84).

M and :

Secondary residues of malathion are not likely to be found
in livestock commodities as a result of this proposed use.

Secondary residues of diazinon are not likely to be found in
livestock commodities as a result of this proposed use.

o) m io

la. .For the purpose of this Section 18 only, we consider the
residue of concern is malathion per se.

1b. For the purpose of this Section 18 only, we consider the
residue of concern is diazinon per se.

2. Analyﬁical methods for (malathion and diazinon)
enforcement purposes are available in PAM II.

3. Analytical standards for malathion and diazinon .are
available from the Pesticide and Industrial Chemical Repository,
RTP, NC. .

4a. Residues of malathion are not expected to exceed 8.0 ppm
in the host crops as a result of this proposed use.

k]
4b. Residues of diazinon are not expected to exceed the
established tolerances in or on nut and fruit crops as a result
of this proposed use.

5. We do not expect secondary residues of malathion and
diazinon to be found in livestock commodities as a result of this
proposed use. '

/3




TOX consideration permitting, we have no objection to the
quarantine exemption use described in 91-DA-02. An agreement

should be made with FDA, regarding the legal states of the
commodities in commerce. ;

®

cc: Malathion S.F., R.F., Section 18, Circ., Malathion Reg. Std.,

Diazinon S.F., R.F., Section 18, Diazinon Reg. Std., Circ., DRES
(J. Kariya), F. Toghrol, PMSD/ISB.

RDI: F. B. Suhre Section Head (3/1/91): E. Zager: Acting Chief
(3/13/91):

H7509C:CBIIRS:F.Toghrol:F.T.:RM:802:CM#2:3/14/91: (703) 557-7887.

/4
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SUBJECT: QUALITATIVE ASSESSMENT OF THE INCREMENTAL EXPOSURE TO
HUMANS RESULTING FROM THE PROPOSED USES OF MALATHION AND
DIAZINON UNDER THE APHIS SECTION 18 FOR FRUIT FLY
ERADICATION (HED PROJECT NO.s 1-0635 and 1-06354)

TO: Susan Stanton, PM 41 .
Registration Support Branch

Registration Division (H7505¢C) ‘
< o7 T
FROM: Curt Lunchick, Acting Section Head (:;ﬁfoEZ;:Vfﬂgjk/

Special Review and Registration Section

Occupaticnal and Residential Exposure Branch'
Health Effects Division (H7509C)
C . . [/ s D
THERU: - Charles 1I. Trichilo, Ph.D, Chief il Ve

Occupational and Residential Exposur Branch
Health Effects Division (K7509C)

malathion and diazinon to eradicate exotic fruit flies (October 3,
1950). Malathion will be applied by air or ground equiprent withir
the gJuarantined areas. Diazinon will be applied con the grcunz
within the drip line of host trees or tc soil arourng hcst nurser:
Stock in the quarintineg areas. Malathion would ke applied with a

-

proteln-hydrolyzate.bait’at 0.15 1bs ai Per acre. Diazinon weculd.
be azprlied at i.s ounces ai per 1000 ECuare feert,

Beth insecticides are cemmen insecticides ucsed by horeowners
©r professicnally arrlied :indoore. ins products zare read:ly
available over the counter in hardware steres, lawn and garden
shcps, drug stores, and grocery stores. A review of pPoisoning
incidences for botkh Erocucts :indicate that agricultural use does
not produce large numbers of poisonings. Most pPoisonings occur
among homeowners misusing the materials or doing other incredibly
stupid things. OREB has sufficent information to quantify exposure
to malathicn for mixer/loaders and pilots. s You noted in the
bean sheet, CREB is currently wecrking with APHIS and Dr. Nigg to
develop 2 protocel to rnonitor hurman €xpbosure te individuals in the
Spray areas. Because these reterials are cftern used by fhoreocwners,
the increased eXposure from the proposed Section 18 is expected to

== Prntes or lec Fz20:
qumwmﬂmwe
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be minimal. The application rates are lower than most agricultural
and residential rates. In addition, the diazinon application is a
ground directed scil drenching, a technique that minimizes
exposure. Although incremental exposure fror the use of malathion
Ey air is expected to be srall, cne rust understand that the aerial
arplication cover residential areas will 1increase the overzll
numkers cf individuals expecsei to malashion.

Irn conclusicn, ORER believes the exrosure resuvlting frov the
prcposed uses cf ralathion and diazinon will ke lcw. 7The 1lncrease
to individuals already exposed from perscnal use of these products
will likely be minimal. The aerial applicaticon of malathicn would
greatly increase the number of individuals exposed to malathion,
although at low exposure levels.

1§

cc: K. Baetke
Malathion file
Diazinon file
Correspondence file
Curt Lunchick
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OFFICE OF
PESTICIDES AND TOXIC
SUBSTANCES

MEMORANDUM

SUBJECT: 91-DA-0002 - Section 18 Quarantine Exemption for
the Use of Malathion to Eradicate Exotic Fruit
Flies "Primarily" in Florida

TOX Chem. No.: 535
Project No.: 1-0634
Record No.: S$384597

FROM: William B. Greear, M.P.H. [J)lhgm R thates 7/48/2)
Review Section II
Toxicology Branch 1

Health Effects Division (H7509C)
TO: Flora Chow

Science Analysis and Coordination Branch
Health Effects Division (H7509C) .

THRU: - Mqrion P. Copley, D.V.M., Section Head%ﬁ?@éﬁméﬁbéé%Zégaa
~ Zis

. Review Section 11 2
Toxicology Branch I //Gé
Health Effects Division (H7509C) ' //

and | oﬁl
| il ¥ pouit
Karl P. Baetcke, Ph.D., Chief & ;/5/7/

Toxicology Branch 1
Health Effects Division (H7509C)

I. CONCLUSIONS

Toxicology Branch I (TB-1) believes that the
toxicological data base on malathion is adequate to support
only minor new uses that will not significantly increase the
dietary and nondietary exposure of the population to
malathion. Although the incremental risk cannot be

Printed on Recyded Paper
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quantified for this quarantine exemption, the Occupational
and Residential Exposure Branch (OREB) has indicated that
"The aerial application of malathion would greatly increase
the number of inaividuals exposed to malathion, although at
low exposure levels" (see memorandum of C. Lunchick dated
February 28, 1991; HED Project Nos. 1-0635 and 1-0635A). It
is not possible to determine the extent of the exposed area
due to the vagueness of the areas to be sprayed. The
California Department of Health Services (DHS) has published
a risk assesiment for the use of malathion in meafly
eradication. Though only recently received in HED, and
requiring thorough review, the document probably would stand
as the most thorough risk assessment (embracing toxicology
data and exposure analyses) performed to date. Essential
conclusions reached in this risk assessment might best be
conveyed by direct quote from the report.

"Although the existing database may be adequate to
support the continued registration of malathion for use in
agriculture to control pests, the aata do not necessarily
provide information pertinent to the evaluation of the use of
this pesticide in urban areas with large populations to
control pest infestations. (p. 8-45)

"Based on these results, DHS believes that a
subpopulation of potentially sensitive individuals such as
children, the aged, individuals with certain preexisting
diseases, and the homeless who receive upperbound exposures

(and in some cases average exposures) to malathion may be at

risk of exhibiting some adverse health effects from aerial
malatlrion-hait application. (p. 1-6)

"Given the findings of this risk assessment, DHS
recommends that the use of aerial malathion-bait applications
in urban areas for agricultural pest eradication be
reconsidered. This recommendation excludes the use of
malathion in human infectious disease vector control in which
the risks of contracting a debilitating or fatal disease are
far greater than the potential risks for adverse health
effects associated with malathion exposure. Although the
theoretical adverse health risks from exposure to aerially
applied malatnion-bait in the general population may be
reduced by following some simple precautions, potential
exposures in more sensitive subpopulations may not be avoided
as easily. DHS recognizes the public concerns related to the
aerial application of pesticides such as malathion, and the
public demand for the development and use of pest control
methods that are less intrusive and alarming. Therefore, DHS
also recommends that CDFA develop, and when possible, utilize

lyealth Risk Assessment of Aerial Application of Malathion-
Bait. Department of Health Services, State of California,
1991.
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available non-pesticide or selective pesticide (e.g., natural
attractants) alternatives to aerial application of
pesticides.™ (p. 8-46)

This risk assessment does not preclude aerial
applications of malathion-bait when all other measures prove
inadequate. TB-1 would reiterate that the California risk
assessment at this moment stands in need of review within
HED.

Ii. REQUESTED ACTION

The Registration Division (RD) has prov1ded the
following specific instruction to TB-I to use in review of
this submissions

"Please review USDA's section 18 application for
quarantine exemptions to use malathion and diazinon in its
Fruit Fly eradication program, primarily in Florida. This
use of malathion is very similar to the use of malathion ‘in
California's Med Fly Program. Your review should address the
incremental risks associated with the registered uses of
malathion, as agreed in the December 12, 1990 meeting with
RD, HED, and EFED."

This section 18 quarantine exemption application has
been submitted by Peter L. Joseph of the Animal Plant Health
Inspection Service (APH1S) of the USDA under a letter to Anne
Lindsay (RD) dated October 3, 1990. The request is for
-permission to use malathion and diazinon to eradicate exotic
- fruit flieg. APHIS was requested by RD, in their meeting of
June 1% and July 3, 1990, to identify the areas of potential
outbreak. A map indicating the areas of potential outbreaks
of exotic fruit flies was enclosed (see Attachment 1). The
application site was specified to be in quarantine areas
where nonindigenous, subtropical fruit flies have been
identified. The map identified several States such as Texas,
California, Louisiana, etc., and includea Puerto,Rico. The
section 18 quarantine exemption appears to be a generic
request that encompasses several reyions of the country, in
addition to the State of Florida.

Background Information

APHIS indicates that exotic fruit flies, which
includes the Medfly, pose a serious threat to the fruit and
vegetable agriculture of the United States. If infestations
are established, national and international restrictions on
the movement of host fruits and vegetables would result.
Production of dooryard host fruits and vegetables would
require more extensive use of pesticides in order to grow
consumable produce. APHIS states that "Commercial fruit and
vegetable production may not be possible if controls are not
available." It has been estimated that if the Medfly becomes
established in the United States, losses would be expected to

/7
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range from approximately $821 to $831 million annually. The
eradication proyram proposed is comprehensive entailing the
use of malathion (91 to 95% ai and a 25% wettable powder) as
well as diazinon (47.5% ai enulsifiable concentrate).
Malathion will be applied by air or ground equipment within
quarantined areas. Malatnion will pe appliea as a bait spray
in urban areas and to host crops at a rate of 2.4 oz ai mixed
with 9.6 oz of protein hydrolyzate per acre. Applications
will be made at 5- to 2l-day intervals. The treatment area
will be approximately 9 square miles around each fly find,
but may increase in size as new fly finds are identified. It
is estimated that 865 lb ai of malathion will be applied per
treatment to an approximate 9 square mile treatment area.
Ground bait sprays will be applied until the flies are
eradicated or the host crop is harvested. APHIS is unable to
estimate the total amount of ai of malathion that will be
required because of such variables as treatment area size,
numper of fly finds, temperature, number of treatments, etc.
Special precautionary measures will be taken such as: no
applications will be made when weather forecasts indicate a
greater than 50 percent chance of rain and there is not
enough time between the application and the anticipated rain
for the spray to dry; no applications will be made when wind
speed exceeds 10 mph; hours of operation will be restricted
to minimize potential human exposure to the spray; sensitive
areas will be marked and avoided and alternate treatment
methods will be considered; and applications will not be over
bodies of water. All applications will be made by or under
the direct supervision of certified pesticide applicators of
the Florida Department of Agriculture and Consumer Services
and/or APHIS (uspba).

APHIS indicates that no alternative practices are
availapble for the eradication of nonindigeneous subtropical
fruit flies. Alternative methods of treatment that have been
recommended include biological control, sterile insect
technique (SIT), boric acid, genetic manipulation, and host
elimination. More research and development (in targeting
efficacy, rearing and potential impacts) is needed before
biological control technology of subtropical fruit flies is
feasible. SIT is effective against low~level Medfly
populations in which ratios of 100:1 sterile to wild male
Medflies can be achieved. 1In addition, sterile flies are
only available for Mexican fruit flies and the Hedfly are not
available for other .onindigenous subtropical fruit flies.
Boric acid has not been considered for use because of the
lack of product labeling, toxicity to nontarget organisms,
~and unproven efficacy in the field against the Medfly. The
use of genetically altered insects to mate with wild Medflies
to produce less vigorous progency has not been considered due
to its unproven efficacy in the field as well. Host
elimination has not been considered because of the difficulty
involved in employing it in diverse terrain, its costs, and
its potential adverse environmental impact.

20



III. PRODUCT INFORMATION

Malathion; Ho. 535
Updated: April 1991

Malathion is an organophosphate insecticide and
miticiae for which the primary mechanism of action is
cholinesterase inhibition. The chemical name for malathion
is (s-[l,2-bis(ethoxycarbonyl)-ethyl] 0,0-dimethylphosphoro~-
dithiocate. 1Its chemical structure is as follows:

s 0
I |
(CH30) yP-5-CH-C-0CyHg

Il

Malathion has a molecular weight of 330.36 and the’
empirical formula is CygH;gO0gPS,. The CAS Registry Numper is
121-75-5 and the Shaughnessy Number is 057701. The physical
and chemical properties are described in the Registration
Standard for Malatnion (EPA, 1988). Malathion has been
registered since 1956 for use against diverse insect jests on
field crops, vegetables, fruits, ornamentals (and their
premises), and stored grain. It is also used in mosquito
control and Medfly eradication programs. Trade names include
Calmathion, Celethion, Cythion, Chemathion, Malaspray, and
Zithol. Annual usage was estimated to be 15 to 20 million
pounds in {988.

‘Tolerances have been established under 40 CFR 180.111.

2/
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1v. REQUIREMENTS FOR TERRESTRIAL FOOD-USE (40 CFR 158.340)

Malathion Technical

8l-1
81l-2
81-3
8l-4
81-5
8i-6
81-7

82-1
82-1
82-2
82-3
82-4
82-5
82-5

83-la
83~1b
83-2a
83=-2b
- 83-3a
83-3b
83-4
83-5
84-2
84-2
84-2

85~1
85-2

86-1

Acute Oral Toxicity

Acute Dermal Toxicity

Acute Inhalation Toxicity
Primary Eye Irritation

Primary Dermal Irritation

Dermal Sensitization

Acute Delayed Neurotoxicity (Hen)

Subchronic Oral (Rodgent)
Subchronic Oral (Nonrodent)
21-Day Dermal

90-Day Dermal

9U-Day Inhalation

90-Day Neurotoxicity (Hen)
90-Day Neurotoxicity (Mammal)

Chronic Toxicity (Rodent)
Chronic Toxicity (Nonrodent)
Carcinogenicity (Rat)
Carcinogenicity (Mouse)
Developmental Toxicity (Rat)
Developrmental Toxicity (Rabbit)
Reproduction
Chronic/Carcapogenicity

Mutagenicity - Gene Mutation’
Mutagenicity - Structural Chromosomal Aberration
Mutagenicity - Other Genotoxic Effect

General Metabolism
Dermal Penetration

Domestic Animal Safety

¥ = Yes; W = No; R = Reserved.
A chronic feeding/carcinogenicity study in rats with malaoxon is requirea in

"_addition to a study on malathion.
2Study is currently unaer review.

Malathion;

Updated:

Required
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TOXICOLOGY PROFILE
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TOX CHEMS: 53§

81-2

81-3

81-5

81-6

GUIDES

CITATIONS

Acute oral LDSG
Species: rat
American Cysnamid Co.
ACC#1: Subst.

Date: 1968

DOC#s: 000389
TOx cﬂ. ﬂ

Acute Dermal LDSO
Species: rabbit
Amgrican Cyanamid Co.
ACC#1: 265

Tox cal, 110

Date: 2/25/80
CORE - MINIMUM
DOC#s: 006419

Acute inhalation LCSO
Species: rat

Cosmopol itan Safety Eval.
ACC#1: Subst.

tx . cal. Il

Dates 1953
DOC#s: 000389 000316

Primary eye irtitation
Species: rabbit
American Cyanamid Co.
Study¥: A77-4

ACCHY:

fox. . CAT .:_“1
Date: 1/26/77

CORE - KINIMUM

DOC#s: 000317

Primary dermsl irritation
Species: rabbit

American Cysnamid Co.
ACCH1: 265986

Tox . Gat IV

Dste: 2/25/80
CORE - MINIMUM
DOC#e: 006419

Dermal seneitization
Species: human

Cosmopol itan Safety Eval.
ACC#1:

Date: 1964
p0C#e: 000389

TEST MATERIAL: n.manM PAGE: 1 <.

DATE: 03/07/91
RESULTS

LD50 (M) = 1,375 mg/kg. LDSO (F) = 1,000 mg/kg.

LD50 > 2464 mg/kg (MRF).

LC30 > 40 mg/L/8 hrs. (MEF).

Conjunctivitis in all animels at & krs, clesred by 72 hrs. No cornesl
opacity - Dose tested: 0.1 ml test meterial.

POIS = 0.79

10X solution Malathion produced strong skin sensitization. Sensitized
persons would reect to s solution of 0.9% Nelethion and water.



TOX CHEM#: S3%

.................

83-1(b)

#3- ()
a3-2(b)

83-3(a)

83-3(b)

' CITATIONS

Acute oral delayed neurotox.
Species: hen

Bio-Life Ass.

Study#: BLALB7DN109

MRID: 409393-01

Date: 4/1/88
CORE - SUPPLEMENTARY
DOCH#s: 007524

Cofk - GUIDELINK
Rocts 009036

Feeding-1 yeer
Species: dog
Tegeris Labs
Study#: 85010
MRID: 401885-01

Date: 4/30/87
CORE - SUPPLEMENTARY
DOC#s: 006349

rafor ko $3-5

Oncogenic-80 week
Species: mice
National Cancer Inst.
Study#: 26

ACCH1: 242903

Date: 1978
CORE - MINIMUM
0OC#s: 000316

-

Developmental Toxicity Study
Species: rat

18T

MR1D#: 401093-01

Date! 11/714/77
CORE - SUPPLEMENTARY

| DOC¥#s: 006349

Developmental Toxicity Study
Species: rabbit

Food and Drug Research Lab
Study#: 8171

ACCH1: 260123

Date: 10/15/84
CORE - MINIMUM
00C#s: 007376

Reproduction

Species: rat

Food and Drug Research Lab
Study®: Kalow & Marton
ACCHY:

Date: 1968 ...

24
Dewn - ada3.5

TEST MATERIAL: Malathion Takmica .

PAGE: 2
DATE: 03/07/91
RESULTS

LD50 = 775 mg/kg ai  ACS,601 did not elicit delayed neurotoxicity in
the hen at the dose of 1007.5 mg/kg ai (1.3 X the LD50 dose) for the
first 21-day phase and 852.5 mg/kg ai (1.1 X the LOSO dose) during
the second 21-day phase the study, while protected by 30 mg/kg
atropine sulfate. Postive control (TOTP) did elicit the response at
500 mg/kg. AC6,601 treated animals displayed a weight {oss and food
consumption initially in the two 21-day of testing.

Levels tested: 0, 62.5, 125 end 250 mg/kg/day in besgles.

ChE MOEL < 62.5 mg/kg/day (plasme & RSC activity inhibited about 25%)
62.5 mg - elevated liver and kidney wts, Dose related elevated comdined
thyroid/parathyroid wt. Elevated platelet count; reduced creatinine in bo
both sexes; reduced SUN in M; reduced SGPT.

125 mg- Elevated Liver & kidney wts. Dose related combined thyroid,/
parsthyroid wt.; elev. platetet count; reduced REC count in female; red.
creatinine in both sexes; red. BUN in M & F; red. SGPT.

250 mg- Elevated Lliver & kidney wts. Elevated combined thyroid/
parathyroid wt. & platelet count; reduced RBC count & hemetocrit (M & F).
reduced creatinine in both sexes; red. BUN in M & F; red. SGPT; decr
albumin; decr caleium (F).

Oncogenic NOEL > 16,000 ppm (HOT). (questionable tiver findings - not
significant with Bonferroni criteris. Howaver dose relsted trend

(P = 0.019) & incr of tumors at high dose. (P = 0.0313, a Level EPA
normally considers significant). Doses: 8000 or 15000 pgm.

Levels tested: 0, 50, 100, 200 and 300 mg/kg/d in Wistar str by gavage
on gestation days & thru 15. Maternel NOEL > 300 ng/kg/day.
Developmental NOEL > 300 wg/kg/dey. A/0 rstio = 300/300 = 1.0

-evelopmental NOEL = 25 mg/kg & LEL = 50 mg/kg (incressed resorp-

tion). Maternsi NOEL = 25 mg/kg & LEL = 50 8g/kg (reduced body weig-

ht gain during the period of gestation). Levels tested: 0,25 50¢

100 mg/kg/day in N2W strain. At 100 mg/kg/d - same effects as 50 mg/kg/d.

Reproductive NOEL < 240 mg/kg/dey (Only dose tested - reduced number
of live pups and reduced pup bady weight)

25



TOX CHEM#: 535

- GUIDE®

83- 8

84-2(s)

84-2(b)

85-1

CTRER

(St soasd o £52)

r'\

CITATIONS

ceemenewcesessvacece scese

Feeding/oncogenic-2 year
Species: rat

Food and Drug Research Lab
Study#: 5436

ACCH1: 248179

Date: 5/13/80
CORE - GUIDELINE
DOC#s: 002504

Mutagenic-Ames
Species: salmonella
American Cysnamid Co.
Study#: 114

MRID: 409393-02

Date: 3/9/87
CORE - ACCEPTABLE
DOC#s: 008032

Mut- Chrom aberr. in vive
Species: rat bone merrow
SITEK Res. Labe, Rockviile MO,
Study#: 0125-1531

MRID: 414512-01

Date: 1/10/90
CORE - ACCEPTABLE
00C#s: 007965

]

-

Mutagenic-unscheduled DNA synt
Species: rat hepetocyte

SITEK Res. Labs, Rockville MO,
Study#: 0125-5100

MRID: 41389301

Date: 12/22/89
CORE - ACCEPTABLE
00C#s: 007844

Metabol i sm

Species: ret

Midwest Research Inst.
Study®#: 9354-8

MRID: 413677-01

Date: 12/20/89
CORE - GUIDELINE
DOC#s: 007791

Feeding-8 week
Species: human
American Cysnamid Co.
ACC#1:

Date: 1962
DOC#s: 000389 000316

TEST MATERIAL: Mslathion Thdeused

PAGE: 3 Tt
DATE: 03/07/91

seesecsssnne seecccos b el Ll R T

Lovols_tutod 0, 100, 5000 ppm. Systemic NOEL = 100 ppm -
Systemic LEL = 1000 pom (decrease in body weight, decreased brain Che)
Oncogenic NOEL > 5000 ppm (MDT). Spragug-anuy rats

Negative for reverse mutation in five salmonells strains and E. coli
WP-2 exposed with/without activation to doses up to 5000 ug/plate.

Negative for chromoscme! sberrstions in bone marrow cells of rats treated
orally up to toxic doses (2000 mg/kg). .

Kegative for inducing unscheduled DNA synthesis (UDS) in primary rat
hepatocyte cultures (HPC), exposed up to toxic levels, 0.12-0.16 ul/ml
(equivalent to 150-200 ug/mt).

Ci4-labeled melathion was dosesd orelly at 40 & 800 mg/kg and 40 mg/kg/d.
90+ percent of the dose was excreted in 72 hrs wi th 80-90% excreted in
the urine. Females excreted slightly more in the urine than meles.
lotu«n 4 and 6X of the dose was converted to the sctive inhibitor
malsoxon.

ChE NOEL = 0.27 mg/kg/day. ChE LEL = 0.40 mg/kg/day (blood
cholinesterase depression).
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VI. DATA GAPS

Malathion Technical

82-3 - 21-Day Dermal

82-4 - 90-Day Inhalation - Rat

83-1 - Chronic Feeding - Dog (with special emphasis on
ocular toxicity)

83-2 - Carcinogenicity - Mouse

83-3 - Developmental Toxicity - Rat*

83-4 - Two-Generation Reproduction*

83-5 - Chronic Feeding/Carcinogenicity - Rat

83-5 - Chronic Feeding/Carcinogenicity - Rat
(With Malaoxon)

*Studies have been received and are currently under
review,

©

VII. ACTION TAKEN TO REMOVE DATA GAPS AND OBTAIN ADDITIONAL

INFORNATION

The sponsor has been informed of the data gaps on the
technical by means of the 1988 Registration Standard and
TB-I's memoranda from Brian Dementi aated September 7, 1990
and February 15, 1991 concerning the Data Call-In Notice.

VIII. REFERENCE DOSE (RfD)

" The Agency's RED for malathion is 0.02 mg/kg/day. The
verification date is March 18, 1987.

IX. PENDING REGULATORY ACTIONS

There are no pending regulatory actions against this
pesticide at this time that TB-I is aware of.

X TOXICOLOGICAL ISSUES

A. Carcinogenicity

The following excerpt was taken from the Peer
Review of Malathion document dated April 12, 1990 and
appropriately adaresses the carcinogenicity concern:

"The Health Effects Division Peer Review Committee
met on February 7, 1990 to discuss and evaluate the weight-
of-the-evidence on Malathion with particular reference to its
carcinogenic potential. The Committee agreed to classify
‘malathion as a Group D Carcinogen; that is, malathion is not
classifiable as to human carcinogenicity. This decision was
based on the inadequacy of the available studies to maké a
definitive determination of the carcinogenicity of malathion.

27
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The Committee reaffirmed the requirements of the Malathion
Registration Standard that requires the Reyistrant to perform
an additional mouse carcinogenicity study with malathion and
an additional rat carcinogenicity study with malaoxon. The
Committee also determined that the Registration Standard
reconmenaation to perform a carcinogenicity stuuy in combi-
nation with the required rat chronic study on malathion be
made into a requirement that both be performed."”

B. Ocular Toxicity

Very recently TB-I has decided to require that a
l-year chronic dog study be conducted in which special atten-
tion is yiven to its potential to elicit ocular effects. The
assessment of ocular effects should include but not be
limited to:

Retinal electrical activity
(electroretinography) R

Ophthalmoscopic observations

Fundus observations/photographs

Clinical observations for cholinergic effects

Histopathology of the eye; light and electron
microscopy, including intra- ana
extraocular muscle, optic nerve, and
retina. ’

[It is strongly recommended that the sponsor submit a
detailed protocol of the chronic dog study for comment by
TB~I prior to initiation of the studyl.

XI.  .OTHER
The Registration Standard on Malathion (1988)
indicates under Section IV. Regulatory Positions and
Rationales that toxicoloyical data gaps exist for chronic
toxicity, carcinogenicity, developmental toxicity, repro-
duction, mutagenicity, and metabolism studies. The lack of
data precluded the Agency from conducting a full tolerance
assessment. In addition, the TMRC occupies 507 percent of
the PADI. For the reasons given above, significant new usesl
would not be grantea until the data gaps have been filled.
To date, the sponsor has submitted mutagenicity and
metabolism studies that have filled their respective data
gaps. A two-generation reproduction study and a
developmental toxicity study in rats are currently under

l"Significant new use" is defined in 44 FR 27934, May 1,
1979. 1In the case of a new food or feed use, the Agency
will generally consider as significant an increase in the
Theoretical Maximum Residue Contribution (TMRC) of greater
than 1%. )

28
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review. As a result of the Peer Review Committee's review of
the carcinogenicity of malathion, several new requirements

have arisen.

The Peer Review Comnittee specified the requlrements
for the following data (see memorandum of Kerry L. Dearfield

datea April 12, 1990):

83-2 ~ Carcinogenicity - Mouse

83-5 -~ Chronic Feeding Carcinogenicity - Rat
(With Malaoxon)

83-5 - Chronic Feeding/Carcinogenicity - Rat

It has also recently been brought to TB-I's attention
that nerve damage to the eyes from exposure to organo-
phosphate pesticides, including malathion, has been reported
in Japan. There has been no confirmatory testing on mala-
thion to address this issue. However, TB-~I has requested
that the sponsor conduct a chronic feeding study in dogs «with
special emphasis on potential ocular toxicity.

TB-I believes that the toxicological data base on
malathion is adequate to support only minor new uses that
will not significantly increase the dietary and nondietary
exposure of the population to malathion.
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"‘ i UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
M ¢ WASHINGTON, D.C. 20460
b"l mo“'(‘\
OFFICE OF
PESTICIDES AND TOXIC
SUBSTANCES
MEMORANDUM

SUBJECT: 91-DA-0002 - Section 18 Quarantine Exemption for
the Use of Diazinon to Eradicate Exotic Fruit Flies
"Primarily" in Florida

TOX Chem. No.: 342
Project No.: 1-0634A
Submission No.: 8384596

FROM: William B. Greear, M.P.H. u&Q%l%ﬁmw 6/’°ﬁ’

Review Section II
Toxicology Branch I
Health Effects Division (H7509C)

TO: Flora Chow
Science Analysis and Coordination Branch
Health Effects Division (H7509C)

THRU: Marion P. Copley, D.V.M., Section Head
Review Section IT o, /%%/?/
Toxicology Branch I B
Health Effects Division (H7509C)

and
Karl P. Baetcke, Ph.D., Chi%;/4§i£2

Toxicology Branch I
Health Effects Division (H7509C)

I. CONCILUSIONS

Toxicology Branch I (TB-I) believes that the
toxicological data base on diazinon is adequate to support
only minor new uses that will not significantly increase the
dietary and nondietary exposure of the population to
diazinon. The incremental risk cannot be quantified because
it is not possible to estimate the amount of active
ingredient that will be required.
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II. REQUESTED ACTION

This section 18 quarantine exemption application has
been submitted by Peter L. Joseph of the Animal Plant Health
Inspection Service (APHIS) of the USDA under a letter to Anne
Lindsay (RD) dated October 3, 1990. The request is for
permission to use malathion and diazinon to eradicate exotic
fruit flies. A map indicating the areas of potential
outbreaks of exotic fruit flies was enclosed (see Attachment
1) . The application site was specified to be in quarantine
areas where nonindigenous, subtropical fruit flies have been
identified.

Background Information

APHIS indicates that exotic fruit flies, which
includes the Medfly, pose a serious threat to the fruit and
vegetable agriculture of the United States. If infestations
are established, national and international restrictions on
the movement of host fruits and vegetables would result.®
Production of dooryard host fruits and vegetables would
require more extensive use of pesticides in order to grow
consumable produce. It has been estimated that if the Medfly
becomes established in the United States, losses would be
expected to range from approximately $821 to $831 million
annually. The eradication program proposed is comprehensive
entailing the use of malathion (91 to 95% ai and a 25%
wettable powder) as well as diazinon (47.5% ai emulsifiable
concentrate). Diazinon will be applied at a rate of 1.8 oz
ai/1000 sq ft of soil surface within the dripline of host
trees where flies are found and to the soil around nursery
stock. The diazinon may be applied in a water mix sufficient
to wet the top inch of soil or watered in following a
granular application. The treatment area is the soil under
host trees on infested and surrounding adjacent properties.
Diazinon will be applied on an as-needed basis under host
trees in the area where nonindigenous fruit flies are caught
and identified, and to nursery soils around host nursery
stock within the quarantined area. Therefore, APHIS is
unable to estimate the total amount of active ingredient of
diazinon that will be required. All applications will be
made by or under the direct supervision of certified
applicators of the Florida Department of Agriculture and
Consumer Services and’or APHIS (USDA).

[APHI8 indicates that no alternative practices are
available for the eradication of nonindigenous subtropical
fruit flies.]
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